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Sorting/storage device for wafers and method for handling thereof. twj 

a . • 0>h 

The present invention relates to a device for sorting wafers, according to the 
preamble of claim L 

5 Such a sorting device is generally known in the prior ait If wafers arc being 

treated batchwise, it is customary to include test wafers in a batch as well as end wafers 
wherein because they are used as "fill" in the batch, the quality of treatment of these 
wafers is lower due to the position in the treatment device, and these wafers cannot be 
used further, or can only be used further after they have been treated. If a batch of wafers 
comprises, for example, 100 wafers, they are fed in a number of cassettes to the 
appropriate treatment device, such as a furnace. Normally, such cassettes contain 
approximately twenty^-five wafers, so that in such a case approximately four wafer 
cassettes are fed to the furnace. A number of these cassettes are filled only with "product" 
wafers. Moreover, a number of cassettes contain test wafers and the end wafers described 
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In addition to the sorting device, there are normally a separate storage device 
for cassettes and one or mote separate measuring stations for carrying out measurements. 
His means that in the prior art three or more separate housings ait present, each 
separately provided with a (wafer- or cassette-)handling device and a particle-free 
G 20 environment 

Hie wafers are handled in the sorting device and in the measuring stations in 
a particularly partjde-fiee environment Higher demands are placed on this environment 
than cma clean room m which wafe are 

which the transport pod is opened and the cassette containing wafers is removed 
therefrom until the moment at which the cassette containing wafers is placed back in the 
transport pod and the transport pod is dosed, mis particularly particle-free environment 
has to b^roaiiitaii^ By proving me pod around cassette vvim a standardized 

door (SMJF, FOUP) and placing the cassette with this door against a wall of the sorting 
device with a closahle opening and simultaneously opening cassette door and wall 
opening, it is possible to achieve a highly effective separation between clean room and 
nflftmting chamber. A3 a result, me demands which are imposed on the clean room 
can be of a low level, with a corresponding saving m the costs, while in the limited 
volume of the sorting device itself it is possible to maintain an environment which 
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satisfies the most stringent of materials requirements. It is also possible to provide the 
eiwironment.of the sorting device with an inert gas, such as nitrogen. The same applies to 
the measuring station. There too, the wafers are handled in a particularly particle-free 
environment Each sorting station and each measuring station must be provided with a 
5 lock mechanism. The storage of wafers in the closed cassettes can take place under less 
stringent clean-room conditions. 

US-4.776.744, from which the preamble of claim 1 is known, discloses a 
device for sorting wafers. A turn-table is present, having several blades on which an 
indexer is provided for holding and moving two cassettes. The blades can be moved 
10 below a wafer gripper for removal and introduction of wafers out and in the cassettes. 
(\}^> Thelobject of the present invention is to provide a sorung/stoTage/measuring 

device which is eWcr and less expensive to produce and in which, moreover, the surface 
area required for the device can be limited without, however, reducing the throughput 
capacity. In adjlffion, the flexibility is to be enhanced. The device as described above 
O 15 having the characterising features of claim 1. As a result, the sorting options are 

considerably increased^ due to me fact that all the cassettes in the storage device are 
available to the sortmg^device. hi addition, the necessary measurements can also be 
carried out dining sorting without the need for transportation to a separate measuring 
station. Consequently, the\mimber of handling operations decreases and the capacity of 
the device can be mcreased^while reducing the surface area required. If the wafers are 
supplied and stored in cassettes in pods provided with a standard door (SMIF, FOUP), 
fewer lock mechanisms are required than with the three or more separate housings 
according to the prior art. If certain types of wafer are always present in a specific 
cassette, it is possible, by changing cassettes of this nature into a different cassette which 
25 is present in the sorting device, Vj assemble a batch as desired. Naturally, h is also 
possible to arrange different types of wafers in a storage cassette, so that exchange in the 
sorting deviceirless-frcxnient \ 

It is possible for the sorting device to deal with more than two cassettes at a 

time. 

30 According to an advantageous embodiment of the invention, the chamber in 

which the sorting is carried out comprises a measuring station or a rr^asuring station is 
arranged in functional relationship with the wafer handling device. Preferably this 
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measuring station is provided in the space wherein sorting is realised or a measuring 
station is provided adjacent thereto. Such a measuring station may, for example, be 
designed to test layer thicknesses of the treated to ineasure the amount of 



undesirable foreign particles which are present on/in the wafers and the like. 

Hie cassette-handling device is able to move the cassettes from the insertion 
position to the store or to a turntable. The turntable moves the cassette into the correct 
position for the lock mechanism via which the cassette is placed in active connection 
5 with the wafer-handling robot. 

The store for cassettes may comprise any structure which is known in the 

prior art, such as a rotatable magazine. 

The invention also relates to a method for assembling a (part of a) batch of 
wafers which is to be fed to a treatment device for wafers, comprising placing at least 
10 two cassettes containing wafers in active connection with a wafer-handling device and 
using the said wafer-handling device to carry out a sorting operation by moving wafers 
from one cassette to the other and vice versa. According to the invention, this method is 
1 characterized in that at least one of the said cassettes is from a cassette store, the said 

1 cassettes being moved from the said store to the sorting station in a housing. 

2 15 According to an advantageous embodiment of this method, the wafer is 
A subjected to a measurement during the sorting operation. •'During" is also understood to 
S encompass immediately before or unmediately after the sorting operation. 

7 The invention will be explained in more detail below with reference to a 

| structure according to the prior art and an exemplary embodiment according to the 

H 20 invention. In the drawing: 

l £ i Jfo 2> Figs. 1 a-c very diagrammatically show a number of devices according to the 

H prior art; 

Fig. 2 shows a diagrammatic, perspective view of a sorting/storage device 

according to the invention; and 
25 ' Fig. 3 shows a plan view of the various parts of this device according to the 

invention. 

~Jji A3> In Fig ' la * 40 deaotes a sortine device which comprises a part ( de P icted 

^highly diagrammatically) in which the cassettes 12 and 13 are arranged and a device for 

handling wafers which is denoted by a circle 4 1 . Using this device, wafers, for example, 
30 are removed from cassette 1 2 and placed in cassette 1 3 in any desired order. 

Fig. lb shows a storage device 42. A store is denoted by 43 and a cassette- 
handling robot is denoted by 45. Using cassette-handling robot, cassettes 12, 13 are 
moved from the insertion position into store 43. 
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Fig. 1c shows a measuring station 44 with a diagrammatically depicted 
measuring cell 45. Wafers from the cassette 12 are subjected to a specific measurement 

in measuring cell 16, 

To carry out a treatment in, for example, a furnace, such as a deposition 

5 process on a wafer, firstly, if required, measurements are carried out on test wafers in one 
or more measuring stations 44, for example the number of dust particles present before 
the treatment is measured. Then, a batch is assembled in device 40. Cassettes 12 
containing different wafers which are required for this purpose come from store 42. After 
the appropriate treatment has been carried out, the wafers are sorted again in station 40 

10 and are stored in station 42. The test wafers are measured in one or more measuring 
stations 44. 

Transport between the various stations takes place in the cassettes 12, 13 and 
is taken care of by various operators or by a cassette-transporting system. 

Figs. 2 and 3 show the single device according to the present invention 
15 which combines the above devices and considerably simplifies the complicated 
operations while allowing more efficient handling of the wafers on a much smaller 
surface area. 

In these Figures 2, 3, a sorting/storage device according to the present 
invention is denoted by 1. This device is arranged in a housing 2. This housing 2 is 
20 preferably itself placed in a chamber which is not shown, such as a clean room. 

As can be seen from Figs. 2 and 3, the housing is provided with a partition 4. 
Partition 4 provides a separation .between chamber 23 and chamber 22. A cassette- 
handling device 25 such as a robot, and a magazine 8 for cassettes are situated in 
chamber 23. Communication with chamber 22 is realized via closable opening 37 which 
25 is designed in such a manner that, when cassette 18 is placed against it, both this cassette 
and the said opening 37 are opened. Consequently, it is possible for the wafer-handling 
device or wafer robot 24 arranged in chamber 22 to collect wafers from the cassette in 
question or to position them therein. This wafer-handling robot 24 is able to move both in 
the horizontal plane and in the vertical plane and is controlled by control unit 20. Any 
30 desired gas atmosphere can be maintained within a chamber 22, for example a pure 
nitrogen atmosphere, in order to avoid any action on the wafers, and the number of 
particles can be reduced still further. 

Moreover, one or more measuring stations are situated adjacent to chamber 
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22. Each measuring station is able to determine one or more different parameters, such as 
the layer thickness of material which has been deposited on the wafer, the chemical 
and/or physical state of this material, the number of dust particles on the wafer and the 
like. As can be seen from Fig. 3, measuring stations may be placed in active connection 
with the wafer-handling robot at a number of positions. Moreover, it can be seen from 
Fig. 2 that if the height of the measuring stations is limited, two or more measuring 
stations can be placed above one another within the reach of the wafer-handling robot 

These cassettes 18 are arranged on a turntable 30. Using cassette-handling 
device 25, cassettes can be moved from this turntable 30 to store 8. This cassette- 
) handling robot 25 comprises a jointed arm 31 and a height-adjustment mechanism 35. 
Store 8 comprises a rotatable, cylindrical magazine provided with receptacles 26, at 
different levels"27, which receive cassettes 17. Cassettes 12, 13, 17 and 18 are, of course, 
identical. Store 8 is of rotatable design. As a result, and because the cassette robot 25 is 
vertically adjustable, any cassette can be moved from the store onto the turntable 30 
5 which is designed with two recesses. It will be understood that table 30 may have a 

greater number of levels. 

On entry, the cassettes 12 and 13 are moved into the insertion/removal 
position 33. As diagrammatically indicated in Fig. 3, it is possible, from this position, for 
example to place cassette 1 3 in store 8 or to transfer it directly to turntable 30. 
10 When using so-called FOUPs, i.e. cassettes which normally close off tiaeir 

contents and are opened only on contact with partition 4, chamber 23 may have the same 
atmosphere as the surroundings, for example clean-room conditions, and does not have to 
satisfy the higher demands imposed when sorting the wafers for particle concentration 
and the like. 

25 The device described above functions as follows. If, for example, cassette 13 

which is empty is to be provided with a specific sequence of different types of wafers for 
treatment in, for example, a furnace, it is placed on turntable 30 using cassette-handling 
robot 25. Following rotation of turntable 30, cassette 13 is situated in the position of 
cassette 18. It is then opened. Before this, after this or simultaneously, it is ensured that a 

30 cassette containing at least one desired wafer is situated at a different level of turntable 
30. For this purpose, the top part of turntable 30 can move independently from bottom 
part of turntable 30. Rotation of turntable 30, like the movement of the sorting device 24, 
store 8 and cassette-handling device 25, is controlled by control unit 20. Then, the desired 
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wafer is placed in cassette 18 with the aid of wafer-handling device 24. If other wafers 
are required and are not present in the stock cassette used, this stock cassette is 
exchanged for another which may come from store g. In this way, a desired batch is 
assembled in cassette 18 and is removed again using cassette-handling device 25. 

After the treatment has finished, the cassette in question can be placed back 
on turntable 30 via handling device 25 and a wafer can be fed to either the top or the 
bottom measuring station 16 with the aid of wafer-handUng device 24. In addition to a 
measuring station, there may also be a station for reading the wafer identification code 
and one for the wafer orientation. Various types of measurements on various types of test 
wafers or various types of measurements on the same test wafer are possible. 

The present invention considerably limits the logistics of the test wafers, 
since they no longer have to move along the various measuring stations and the 
storage/sorting device is multifunctional. In addition to advantages in the area of the 
housing and the atmosphere present therein, it is also possible to simplify automation, 
since the number of wafer-/cassette-handling robots can be limited, as can their 

expensive control unit 20. 

Although the invention is described above with reference to a preferred 
embodiment, it will be understood that numerous amendments can be made to this 
without departing from the scope of the present claims. For example, it is possible for the 
storage device to be designed in any other way which is known from the prior art. 
Moreover, there may be devices for determining the position of the wafer on the wafer- 
handling robot. 



